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(54) METHOD AND APPARATUS FOR MOLDING CERAMIC SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and an 
apparatus for molding a ceramic sheet capable of 
extrusion molding the ceramic sheet of a compratively 
broad width and a thin thickness while generation of 
creases is suppressed by using a screw extruder. 
SOLUTION: In a method for molding a ceramic sheet by 
extrusion molding a ceramic material introduced into an 
extruder 2 in a sheet shape from a mold 1 1 by using the 
molding apparatus 1 having a screw type extruder 2 and 
the mold 1 1 arranged at a tip of the extruder 2 f the 
ceramic material passing through the mold 1 1 is 
extrusion molded while a temperature is respectively 
adjusted in each region constituted by dividing the 
ceramic material into a plurality of parts in its width 
direction. 
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lcfct>r, ±Efi£fl21J£aa4'C0-b ; 7S vtm**, * 

(Dips* is] i^ffiife r= a* l -c & « i= n i » r * *i f»*L 

5 v- hC0fiJUf£75;£o 

[i**ii2] 1**1*1 i=fci*r. *pmj*»**ifc±E 

t7 5'^v- hrojjMHgBfiHf*— * *±C#«J«I= 
* AM - t |=M S L . W £ *i.fc fflBH x— * 1= 

9v- hC0j£fl£7Jj£<, 

[t**H3] i«*isi xi*2i=*jln-c. Jrtewttsmic 

F*9M£*lfcX<7 'J a.-COmid -tffi-tr^ 5 -V<7 v- h 
a>it>I-tf;iW<hli. W^3 dC0H^II-fc•5>c:<!:£^#^^SlE<!:-r 
&-tr ; 7 5 75v- hC0fi£ff£75?£o 

C0ifg-+5£w<h(;i;, Wi5d©M:S>S^i£Mtt 
9 5 v V *>— hC0j£ff27J&<, 
[If ** 5] 1***1 ~4(7)^-r^AM Ulcfc^r. 

±E#iii#SI~rtiSt£*Lfc;*'7 'Jo.— W^«dl*7 Omm 

cif #11 e] 1***1 ~5<7)i.N-r^ i jsicfc^r. 

-tE-fc^a V<7'>— hC0H<?*l*1 . 5mmOTtfc^>C 

[1***7] ~5(dl^*ia^i gn=*joT, 

-haE-tr^ 5 '^v- hCDJ?<?*(i3 0 0 # mJa~F-Cfc-5> C 
[f***8] S***1 -7 0)1,^*1^1 *icfci^-c, 

-tz^S v>7 v- h CD l£ff£75 ;£„ 

[t***9] x^'ji-itcoifaj^t. isffaj^oo5t 

«f=Ett*;h.fcJ*»Si:**U ±Effffi$Sfca3A Lfc 
t?; •v?tt*4£JiE/i£ffi*I!'frt>i>- h^«ic}f ttlfiR^ 
LT-tr^S h$fiE^-ri)SSI^fcl-Nr. ±Ej* 

bitfield:. KfiE^W*ii>fl-r4-fe7 5-y^»#4S. * 

a*B8Ef ftfc«)<Da*n**«**LT:^*CA:*1« 
» if Sir 7 5 hC0fiE^iSK« 

[»**i o] »*gi9ici3t>-c. ±tBssias¥ift 

I*. ±IBfiE»ffl***fill=»ilLr/j:«#fi*^i:l=-l- 

gft * fc i* **p m co imk* * m m * # -s mm&mm^m t 



Bo 

[1***11] 1***9 Xl± 1 Ot~;fcl«>T, JlESJS 

MB?R(£. ±B*»a««*s l=»W l-c<k*«-»« 

\zum »T«6fc t-5>$tt^ct£^Slttl)t7 
5 -v7 v— hCOfi£fl27J&„ 

[1***12] 1***9- 1 1 aiv4"*l*1 *l=fct* 
T, -tEfifcHMSBI*. ±IB*»ffl^&#lH*4ifc-lr?5 
•v-7->- KO«»a«*±E#11«l=*tl!6-r*«l*^4: 

« h t - * a 3E *«i= * y » a ft fc a*« « t - i * k» 

t^itt^7 5'^v- h(Dfi£fi*»B. 
[81**1 3] 8***9-1 2aiv4**t*n*i=&i* 
T, ±E«"HJ«lc«i**ifcXf 'J i-fl)»|.ftd t±E 
-tr^ 5 v— hCOiHvt-;iW<!:l*. 3 d COBBfiUcfc 

[1***1 4] 1***9-1 3C0lvT*l.^1 *l=fcU> 

-fe^H y7v— hCOi|iH-jSwi:l*, 5 d COHSlIlzfc 

[si*ni5] w*JS9~ i 4©^r*i^i *i=fciN 

T, iEffffi^l-F^SE^ttfcX^ 'J3.-C0mid(*7 O 
mmJUT-efc-&C<t£4#»i:-f -S-tz^S -v? v- h-COfiS 

[«*UI1 6] 8t*H9~1 5C0L^^l*M HlZfcLN 
T, ±Et7 5'>^V- hC0H^I*1 . 5mmJilTt?fc 

[|**JI17] S**IS9~ 1 5(D^-f'*lfr 1 JSlCfc^ 
T, ±Et7 5 is— hC0Jl^l*3 0 O /KmliTF-C-fc 

[ff*II18] fif#Ijf9~ 1 7C0^-Ttt^ 1 3SI-fc^ 
T, ±EhR»S!I=I*. -b^S-y^iWSroSMi*****^ 

[000 1 ] 

fiEj^* & ct a»sib i= n + t co -c & ^> o 

[0 0 0 2] 

[fiESRSfl?] -b^S-v^v-hCOfie^TJ;*!*, K^* — 
77-f ^A^-STJlRllC-^aJt-C-^Kl-rSo C+Ll^,fe 
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J*frZ,mWt£tihZtlz& y. -5£JS£tf)-b 7 5 v Q v 
- h*<f# ibtl&o 
[OO 0 3] LfrL. ffffB K*$— Kj*l=*Sl*T 
I*. ^S^ig^J^APK-fcX^ 'J Si&^fc 

y, zotzsb. n»si=»3W<3!)»ii8Lfcai= 

*. «*HJHS«0/<5'y**<DTJl**<*±-r*. fit 

[00 04] mi^>— h&tfLM-t&ms, x^y 

[0 0 0 5] t55 v*t9SRI*. 

±13X7 U-*|-*5L"T, *#L^T-<D-b'5 5 

[0 0 0 6] **U=*tLT. fftUjA»ttlcJ:titf. "b^ 

xCA<& y , ^7 > i? -V -iCIi-tz 55'^ »4'4£l£tf)T tf 
X hXcfe yfiK^M^&ffffi-r^Sfe-C. ir^ 5 

[0007]-*. X-J7'ja.-Sl*. X7'Ja-^I 

Lfc*pm«£m\ x^'ja- siates-a-^zti^cfcy 
(Sj^sj; ya^fl*)i3ffffi-r*5i-efc* 0 l**u x^y 

lc J56^E 33 A«±* L t= y . ftT U y -T * C i 1= J: y , 
t7 5'>7 »#4(DStE*l*<^i$|- 1 ^ y , •>- h ic LtsA* 

[ooos] cop^iiic^Lrtt. fi^o)*f»7b<ti^$ 
(1) x^ y i-a^*#<-r^c<ticj:y. t 7 i7 
I*. h^(DL^CD5l±^IW±-e^-5A<, X^'Jo.— 



y J6»#«l=«t<b-r « <t I* ? MHA<ft<&. 
[0009] ( 2 ) *#^BS 63-307903 -§-^$St? 

i*, ^vi^-seroig^icfci^T, **«B5«fe y tn« 

«©'>— hl««*<t4ci:l:J: y ffiasap<!:«t>*ffli<7> 
^$tiTl^-i>o L^L^CA<t). X-7 U a.— ^(DH^IC 
tl*H6-T. W«l»*fcl**«-#»A«#L^i:#l=Bltt 
x^ y i— scicjiSffl-rscitt-c^^i^ fflfflT? 

LttX7 Ua-Sffl^#4-«^li, •>- hrtlc 

[0 0 10] (3) !t#B3Bg6 1 - 1 2 5 8 0 5-5§-^$BI- 
I*. SSSSffl ©7P'>7jffiL A*vf -5 Ct |c £ y jfc;h. £ 

it. S^"ffll£i>-K»a<Dt<D-C-fey*BB<©Sfl<)tffljl 

(4) t#3Bsp9 - 3 2 8 3 6 6 -§-^$8^U*it$M¥ 1 0 - 
1 5 2 3 7 9#4**IZl*. -fe^ 3v**m (ff±) 

jjp-r -s^imsijii^ sm-t i> c <t ic * y *F±<oa*ii!t* a 
<-r«cti=«fey«s-!&:*>— h*»*ft«*<«***ir 

•tht ttj&Mt*«a>#a-k 75^ ittt*<«*5 y HA 

[001 1 ] 

[8?i*LJ:5<t-r&ISSI] CCDJ:ai-, tt*«fcy, t7 
5 7 7->- h^<7)L*70f§^|^±mt LTfi^<7)i$ffiA< 
«*^ttTl^-5A<, X-7yi-#ffi#^ffllNfcii^(DS!) 
mtfJ&tt*l±;fcf£fc£;ftTf fct^o 4#l=, X^'j3.-fl 
a«*ffl^T. »§A<j£<)l^A<jll^-b7 5 v- 

[0 0 12] 36^*tt*©|HI«jSll=«*r!EE 

*+Lfc4,a>-r?. /hsa>x^ y i— ffaj^Sfflt^r Jtssw 

L-OlWtiif$.te-r&ZtrfT*g&. -b^ 5 -V7 v- KCO 
[OOI 3] 

maom&^m mum 1 ©fgBji*, y ^.-so 

*4^±IBfi6^MA^b->- hfl^ttlcfftii^Lr-b^ 5 
0)-b7 5 77TOf, ^<7)i|iS7JlRllc^ifelc^-SULT^^ 

m ic lx r z*i ?tii&g.m m l w tB js^ ^ n 

•So 

[001 4] **WI=J3^T«*aSf'<*jj!ll*. -hffi 
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is^M^jija+w-tz^s vvttnz. M*Gia>±iE#M 

ci*<»*L^. ctticty, 4: m 

as. jif^nft^tiKa. l *-b 75 >v-7-> 

[001 5] 2UZ. *§&W<r>ftmtfomz'0%1SWiT&» 

us i = t * r * tt s jk n se l & & m & » * a . 

[0 0 16] «ItL(S. +*«»a)JiRfl^jSftA<aS<, ^<£> 

**«i5»i=»jE-r-6ia*i=teit'&. 

fr7« JUfrWIzI*. + *««-<DM*<»ilS*«T*14-.5 
0>flf7j£fr7o 

[0017] ctuz&i), js^Maia^cD-tr^s v^*r 

h. fLT, C©SMfttt©«»»fcffiTI=<fco-C, M5 
ia]**a5»<D?IlSltl-fclt^#!UJS^iSJtl*. MttttlcJE 

v-hi*, MS-raicista-ja:fflHaj«Hsasic«iE$*i. 

[00 18] Lt>»«©*±*<t"*»»-ci3:<. 

M>fi:feit«t7 5 v$#*W>M**ft**ttl::fl£T* 
ttSCfclCcfcy, *(©MMI=»J6-*--S»»0!>aiil!fe©« 

tA<-e#i>„ fit, j«»s!^f>ffm**i 

5t75->7i/- hi*, M*rtl=IM-ttMttJ*JIHME 
Ua-ffBiSffll»fc|Pttrt»4«a*< , e»<i;4»9 

tz, Jtt8WMj£t?»^a>-t»7 5 v$s>— h-eftott, 

f=«*ifc»tt l= * A— Xl= /SJK-r -5 C <h * -5 o 
[0 0 2 0] LfcA?7t, *flSWI=J:;h.tf, X7'Ja- 

*. t7 5 y*^— = i 

-§>„ 

[002 1] SiJRgf2©S8BJja>,fc5le. *ftiJJ5£ff£ 



iB#M*l=»fc*-*M*c , £l=*JEL. »&*ifc>aft« 
*e»«ll=il*B**ffawtA<-e*, Ml=«*«fc<-tr 

7 5'^->-hroMSi»SfT7;tws§. ±?ecd 

cfc y ±IBfi)c^i$ffiT-*- * ©ft» <k -r 6 d <t A<T? * « fc to 

[0 0 2 2] SS*)S3<»S§M<DJ:5le. ±ffifftt 

MlefljaSfifcX-J? 'Ji-dDrtid t±ta-fe : 7 3 

-riMSlSllefc-i),, sfcfgBJJI*. C 0) if ±13 <D<g*i fc 

[0 0 2 3] £fc, 8S3fc5C4©#gl«©J:5l::. ±IBfftb 

— h0>M\M£W±:l*, W^5 d«)ilfi6l=feorti«feU>o 

ftfcfMl»»**»l=*Jl*1i:*C L=b*£> 
#§± $ RSih-r •& C t A<-C '* « „ 
[0 0 2 4] *fc. sf*g5 5OTf|B^C0c):5le, ±iEffm 

»*f^»* 1 A©f*»#l=J: y^ai=ff 5 C<kA<tf#. 
Xfl^IHb, I*ffiMtia*CtA«T?#«. —73, 
yi-ffai^CDX-7 'Jn— (D«-^A</h$l^[Sif, )£MO 
5 'v7«>- h(D^S!A<Blilc^^MifijA i Cfc§ 0 Lt^ 
Lft«<&. *»WCtt. ±E^fflS!l*a>f§»l=<feoT. 
«*f^MH«-C»ofcMJ£©-b7 5 v<? v- h-efc^T 

[0 0 2 5] *f=. HBffl^t<X7 l M-f ^7 0m 

mKJiTie/jN^b-rsdticcfcy, 'ja.— »ta«(0rt 

Wr*Ct*«-e#. p a pft(D|p|±£l2]-5C£:7!)<-e£-5„ * 
LT. C0)^9iro;lA^WtiJ-r§C<i:ICj:oT, ±gfi-b 
7 5 -v7->— h 05 «SP^H5 ^ffl -5 A<tSS. $ 
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[0 0 2 6] *fc. m*me<D5£BM(D&o\Z, ±ffi-fe^ 
5 V*? V— hCDJS<5*l*1 . 5mmJ2lTTf**CtA<»* 

ft o ^liSCD-tz^ 5 y £ v- h ^ft o T t flMxfc JfSttT? 

[0 0 2 7] lf*JS7(7)5|0JCDJ:5[C, ±ffi-fe^ 

S 7?V- h 0)J5^I£ 3 0 0 iUmJtfJLT^ftoT^cfel^o 

[0 0 2 8] Sfc, IfsRJS 8 (DfEfECD ±fEl$fl2 

sss«*itifiRrfliicisiaLTfcy, ±fE;M£pH£tT? 

(0*aiCcfe*«iai»a8lE«i«tS(DttttitfT3 dfclc* 
y, *6lcLt)*a>»«*jE«iJll****Ci:A<^# 

o 

[0 0 2 9] gf Jfcll 9 CD^fl^l*. X? ij zl-iC<7) 

■rsBwcfc^-c. ±e*»fii=i*. ttjftKSiftsaii 

^Ift^^ UTt^-S C t 4#^St <k -2) -tr ^ 5 •> •{? v— 

[oo3o] ^^icfci^-cgt&g-r^t-^i*. ±ie 
tff 5 fc«xo±iBa*«**«*»itfcct ■(?**. ± 

< <t 4>*tt£ n«MH t £*iJ»-C * •& <fc 3 l= 3 ##JJil± 

if^rlcli, ±|E«*<©#ffl*±T£*H«l=*T-3T i fcJ: 
[o o 3 1 ] jfclc, *j£R»ttB<DfM3ttXI=o#l!in-*- 



<j>zt ztt-Hnzfctitzm.teism&mnizn'iT-t seta* 

[0 0 3 2] -t-^Ltt, *mWlZ&tU£, X^'Jo.— ffffl 
L frCDfl* £ L c> off ft j£ff*^§C -tr 
[0033] li^rgi o<r>%W<r>&o\z, _ttas 

jkhs$*a izft =j z. t a<t? # 3 „ 

[0 0 3 4] iS3fcJ»1 1 OTfgSSCDJ; die, _tfBS 

mztizmm^mut— >**t4cit-e*4. cot 

[003 5] tt«)R1 2 OTfgSBtf) <£?!::, ±5Bfi)c 

£/<vt>z*i&&mWfnzi£cx:. mm.&<± 
•b>-y-i=ia&r. PBi«fl*ii-s®i-tiiiaOTfc-s>}K«, &s 

[0 0 3 6] I»*JS1 SCD^B^OTck^lc, ±SB» 

hWlB-'l-awtl*. WS3 dCD^«lcfci,Ci:A<» 

£li^<, ccoii^icii. ±etwan=, wi=*»i=l*3 
*cDfg±i»ih^^ $ -a- i, z t a* -e ^ * o 

[0 0 3 7] *fc. 4 £0^0^(7) J: 5 IC, ±fB» 

~>— hOTipSTTJiWi:!*, W> 5 dOTHSI^Icfeortck 

[0 0 3 8] in*mi 5 0)f£BM<D£o\Z, _tf3W 
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v y n.-mmm±tei&.%Lifi=i^" < it> Mc-rscfctf-t? 

W:itfT'?4. Sfc. ±&LtcC!k < , f#«b*i-l>-tz 

[0 0 3 9] Wsfclll 6(D^IB(DJ:ai-, -tK-b 

7 hCDJS^I* 1 . 5mmJiJlT-efc-S)C<!:A<>f 

* LCo -fcsBCDC*<k < , Jl^.*<1. 5 mm JilTCDir 7 5 

(DiH ^ fe * y )£ < SS^-T S C t A<T- # ^ o f= if#lz 

[0 0 4 0] W^^ll lO>nW(T)&o\~, -hta-tr 

7 5 y7 h- (0)1^1* 3 00>i mJiLTTr&£>C<t A<<i: 
CCDig^li, _tf2CDCi: < , $<bl-L^ 
^<£3t±CDfc^-*lfriiil,^, ±I20)^fflSim^*SiblCfg 

£t -So 

[0 04 1 ] £f=. H3JUS1 SOftViO&oiz, ±§3J$ 

■TSCfclcJ; y. Mlc^tifc^^IESb^^^ff 
C i: 6 „ 

[0 0 4 2] 

##JcD-tZ7 5 v— hcDfiJcfl-JIgE 1 I*. u 1 lc^"f - 
t<, X? 'J o.-3£CD}¥iii*i|2, 3<t, ffai«2CD5feS« 

-tr^s-v^^so^fifc^iai 1 *\t>v- ^mmzwm 

1= fc i%r -€-*i-?*vjflJ* Mfi-T 5 <fccDSJ£ifflg¥6S: 5 $ 
[0043] JilT. ^fo*mm-*h« #0iJCDfiEft5»B 1 

ii, ii i < , 2ig(ox^ ija— a#ami2, 

3 filter ft^tftl:, TJ£<Dffaj«l2CD5fc4»l=±I2J$; 

1 1 ^BfiiSLTfe-iio 1 , HI . El2lz^ 

"Tc:i:<, R«cD-:££#Lo.&Lfc«fc 
U 5feJSl~tr< l-OtlT±T^Ifi]<D^Ji^^<to, fro, 

i|s:£ia]a>Thi£j£< Ltfei.. tit, ii i \zmtzit 
<, -?-(05fe4Slcl*}fmfi!t^-ri>-tr^ 5 v>? v- I- 8<DJ¥ 

«^^*a*ij-r-5)f=toco-*t©p^i 2 1 , i2 2£set§:L 

_t:£CDP& 12 11*. IBHteC 1 2 5CDtei;j£ 



[0044] fit, fiJMl II*. 11 1 ~m3\Z7jk-t 
Zlt<, ±ieajKMS¥JB5 t Lt, f&^SM 1 £1>S:75 
Inllc^SiJ LT& ■S'S-flJUt^i: \z*ti?'*imit-T* >/< 
-5U, |^^WM'-5 1 K^^ft^a/BcDiSMSt*; 

f^>/\*-5lli, 11 2, ll3lc^-rzr<!: <, ±T-£ti 

\z mi IrI 1= 3 »§ij L "C t£ £> fl ic *H It „ 
fit, =&^Y>A-I=I4, S&BEttCDSSAP 5 1 1t# 

mas 1 2t*»it. c+it>ics»at<*fltai#s6<7)»Bi 

/W?621, 6 2 2$*tl'€*lfemLtz<, 
[0 0 4 5] flftj«tt:fli^¥S6 Ott, 

«tf*«BI#iR 6 0 tX»«B*iti: LTIil 
*CDfltl££<!:£c:tfr*-t?£.S < , ft;Ll£&X-*-S9fcffiftlB 
«© * ^ l = 7 -f - K / < v ^ M W l = «k y S * ft 5 c 

[0 0 4 6] n i ic^-rct < , Jiie&x^ya. 

— xCCD#tii$$2, 31*. IvTftt,, 1*2 2 1, 3 2 1 
CDOffllCJ— KSI52 2 2, 3 2 2£«RJS!|*I=«0L.-Cfc 
-SWaSX? 'J i— 2 2, 3 2J/^5>7*2 1, 3 1 CD 

rt«pici*?jRL.-c&.s<, ±iBWaix^ y 3.-2 

2. 2 3.fcL.-C, ( 'J - KfflOnS) dA<0 3 

OmmCOtCD^SfflLfc. t LX^m<DfffHZlt, 
4^1ESftLTfe*o ±KCDWai«3C0^4«±^|C 
I*, -tr7 5-v>W*48 0$-#A^-^)fctoc7)tt*4#Aa53 

[o o 4 7] **#43$a«53 9i4. mmzm??t<. m 
vaftmmzMi&£*it-MnM3 9 o t, *<DTJ5\zm®. 

£tltztt-*i<DW&ft-a — 73 9 2 tlttli. CCD 
-^CDflii^O— 73 9 2 I*, S#CDfB5(C^A$*tfciz 
7 5 ^^7^*48 0 ^Pt^jXA/r'T^CDWai^3CDrtgPlC 

CD#ttS«3frf>fltti$4xfc-fe7 5 -v^*t*48 O^flft^ffl 
II-T'<<, ^ffl5^7K>^5 5lCcfeySS§l^-C^i)J;3 
«ja$jK-CU«. $&lc, Kffl*4l=(*. ±SB«*4#A 
SB 3 gicfclt-StCDirPl^CD^S-^CD^ji^P — 7 2 
9 2£lEigL.'C&$ <) 

[0 0 4 8] #0iJ-ei*, ±JEJ«^agai icJcyiK 

»* tife-b? 5 y ^ h 8 tftHittta-f ;H*i:« 

7*-U-7 11, 7 1 2 t ygE»|$tt'S)'<;U 

h7 i 3 J;y3tc-g>'<;uh=]>'<7'7 1 &m-?z><, 
^haV<7 7 1 1=14. h 7 1 3frffijg-r-5 1 — 
^^7 3A<IEiS$^-CL^o t-^^7 3I4, X7 
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3 0|*3lZt — £ 7 3 1 t)^m-\Z>V-7 3 2t&mLXte 

3 2 0>ii|^(iSica-5L\r t— $ 7 3 1 £fw»L. -mo 

[0049] Jf:, ±E^;Uh=l>/<T7 1 C7)Ayfi"llC 
**»JfB-r*ia**J»««7 4^Hlt&tLTL^*o * 

fc, h=i>^r 7 1 (duaiizi*, K^^co-t?^ = v 

<fc o 

[0 0 5 0] ±ib*»*«i *ffli^r*»i=-fe9 

li, t;u5^-*»3S 1 0 OfiSSB. p< ^JU-tr^UD— X 1 2 
SSW. yj-tr'J >2Sg«s, *2 0M«*«*Lfc 

I*, *§W (HI 2) 5250mm, Jl^T (HI 1 ) £2 0 

oT. JifHX-j7 U a.— WtU*i2CDlf UJX? 'J J.-2 2tf> 
Hid (El 2) ir-tz^ 5 y-7i>— S aO)^',iWt<Dm 

[005 1 ] -tr^ 5 V 0 v— h 8<DjS^I-^fco-Cli. 

Af-So ^ASftfe-fevS^fcrnsOl*, -*t<7>#& 
W-73 9 2lC c fcorT^CDffth«3l^!z^t,tLi, <) 
flm«3rtro-b^5 -V^W*48 Ol*. ffl t±iX-5"J zl-3 
2fl>[H]iEl- c feor;ll»$^'S*^fIjiL. aSl4Ai 

I*. ffiift^+LfcttJB-e, -*f(0#ilX^P-^ 2 9 2ICJ; 
yT^0fft±5«2l-^P>*L^„ Wtb^2rtcD-b^5>y^ 

*m8 oia, ffajx-? u J.-2 2roia$Eicj:oT$ 

12 1. 1 2 2(DF a l7f)>bi>— h-^lzj$^$^tr»ai$*i. 

»aj$^f=-tr75<v>->-h8i*. ±e®tt«»tt 

[0 0 5 2] Lt, #ai)S^$^i)±tB-tr 
7 5^->i>-h8<D^«£^iE-r-<<. ±CaaMft¥> 
®5Zm^&^tlz&iJ, jSf^Ml 1 £ilj®*(7)-tr i 5 5 
•V7*t*48 0£. -e(DipI7?|n|lc^lSlz»fiJL-C/d:€)#M 

* i= as t ^ r *l -^tiajKn* l <c 6 » m j«» * o 

[0 0 5 3] *|*WIC|*. *»W«lB»l=*JL^r 
I*. ±IB»«M*«ii¥«6 0l= < *:or 1 O°C0);S]tCDf& 
«M*6*±^-V>/<-5 1l=H«l=lia*#Ta3<. * 
LT, tiSLW*£*iZ>-bz> 5 y<?is— h 8 OTff^^taf? L, 

5 1 f=«a$-*«Mtttt6a>a«.£ttT£-tt'« 



*uc«fcy, mmmi Mn&mmTZt'ySvtttma o 
0>at»ttA<*«*^4:l=H***i. Pi121, 122 

isis-jt ic-r •& c <t # & o 
[0054] £ 5 &m^T&.w-?&t. M5 
(a) i=^-rc:<t<, #pu*»**i*-«r^5v^*>-h 

i*. Sin i mm<p<D'Pik<Dmm<D-b = 7 s. vtttna 
oaai&imm*. y ^ffl*t#ii-te< tea 31=. 

>/\'-5 1 l=fl!9$1*«IMg{*6a>aflE£ft<b$-l*«. 

[0055] us (b) ic^-rri < , ftm®.M 

^4x-5-fe7 5'v9i>-h8a)S-y-'r K<DiSg*<jS<, L 
^>A<f§*LT^S^Izli, Ml 1 iSiS* ©P^-f 
KCD^CD-b^ 5 -V7»*'4 8 0 0SJg*<*£(D £0> J: y 
t«»»l=«<<C**3lc, =&^v>/<-5 1 lcftS|$ 
■tt-*»«K*:6a)»flE*«<b*-a-*. *f=. IU5 (c) 1= 

1 1 iiia+roifB-gB^icMis-r^fiisiiw-tz^s 

*48 0(D;gSA^<DffeCOffl5»=fc U t ffl^tWlc® < ^f^ i 
•5I-. €-f-y>/^-5 1 l=WH 6 (DS** 

[0 0 5 6] JSfc, ^<*6<DSJt£^b$ 

[0057] c^ctaiz, *m<of&n$mw.i zmi^ti 

-tz^ 5 v- h a<DMtf;$:m*itzmm~&%l~fejE-? 
-SCi:*<-C#-5„ Lfctfot, *«!<OJ58:»3g* 1 5ffl^ 

[0 0 5 8] *«IJT?I*, ±fBX'*7 'J a-(OHid 

^WfiiWIC/jN^ < L, 0 3OmmJIfflLfc, CWfc 
4S>, X-7 y a.— #ai«2^ft:*a>/<^ H=f ^> C <t A< 

»*4Sf^.^a)«-«ft** i Ao^«*i=«k y^^ 

[0 0 5 9] Jif2<7>wi: < 7.0 ') a.— g£d £/Jn 

$<L.f=tf>-e. y a.-}f a3«2cor*3g|5^A^$ < 

C4xlcj:y. X^ 'J a.-lf tii^2rtS|5^#A$tL 

A<T'#, flR©fi|±tH*^t*<Tf**. fit, CCD 
££t tf);!A £fiP*J-r -§> C <t ic o T , ±IBir^ 5 v 
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[0060] mmmmm2 

*«(*. meizijx-?z:t<, im»mm i o>tiL»& i 1 

1 7 £itiS^a!lcIEB£Lfc#JT-fc£)o Jlttttlcl*. H7 
\zm-?Zt<, P&1 2 1 J:U fcrtSPlc. 1iS7J(6]l-5» 
f'l 1 7 £IEgS L. ^ai-fftiSiMa t 1 7 5 (75 

tei:ii^*wwisicj:yiiiSRrflli3flt«ufc. tarn 

[0 0 6 1 ] CflD»*lcl*. ±ieo>fl!J*~£a>»ailft 
IciaxT, KEfrKl 7<DJ16jll=«k**aM«:aE«i«taa) 

[0062] mmr*mm 3 

J&SM 1 l=Klt*«Mt*MLfcffil. HI*. jftg&l 1 
£, ±-Fttl=**lRll=5»S(Lfc*«*»lt. ^tl^ 
tKDmmiZTv^si-5 1 ^EsSLfc<5iJT'fci)e 

[0063] ccDii^ici*. mmmmm i y * 

[0064] StUffflMI 4 

o)*»ai i i=«i**«i***KLfc«. an*.. isji^ 

1 15. ±7Jl*iH75(p]lC3»ilJ (H1 O (a) ) , T75 
l*ffi^lRllC4»flJ (BIO (b) ) LfcflWtSKIt. 

OTil^lcte, 0>J*.l£, -tr i 7 5'V>'>-h8<D±®ffiiJJ;y 

sm£ ±mm & y < sans-*- & c t 
[0065] mmmmme 

*m\*. n 2i^t"<t<, -tieasmfi^K 5 t l 

r, l»ME#lfBI*«6 0fzJ!iPAr. ±IBJ*»S!*«:fr6l 



itfc«T?fc4o BP*, ffiiH ^(0±Tlz^£^ V—><D 

aSO)t~$ 6 5»MRLf:. 
[0066] zcom^ia*. ±fS^-V>/\-5 1 IcflfBS 

— * 6 5©ffl»M3&»J»l^«J:oT±JB*lfi^l»« 1 CD« 
^^(DSftSSSS^frdo dCOig^fzli, t-9 6 5 
<DimfWI«Hc£oTiIiH;fr^ 

[0067] mmrmme 

L, «*0>-!M X(D-t?^5 v- h8 %f$.MLT, ± 

t^(h< ( **'Ji-*Ca>Wtti«2 f 3<tLT, X<7 U 
i— tld^0 3 Omm, 0 5 O mmCD 2 fliiStf) t<£>£ JE 
l^fco -b^ 5 V— h<7>ip§W(£, 3 0 — 2 5 0 

mmOlliLfco -fe^ ^ v— hCDH^lif 

^t2 O O umt Lfco ft 1 lZ.lt, ttl^tUDU 

t < , ±T t ti 3 »IIJ^±T <t t 5 &m<D^-r*lfrk L 

/Co 

[00 6 8] 8UWbti^^(!:< 1 ±tB;^SllSS^ 
«l=«fe ^MKMf^fT^&^iitSricl*. w/ d ^ 2 1*IT 

d*<6*-e (Hit. W^5dt^ott) Lfr><J)§&±$: 
+#\zmmLX9fttzteft<D*^ * v 9 is— b&f&M-t 
&^t£><V£tco ££>IZ, W/d^8. 3C0li^l^fc^ 

[0 0 6 9] 
[«1] 
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OKI) 



^ y V — '- 13iU. 

(mm) 


✓ 1 TH vv 

(mm) 


W/d 


(fiats. BrnJ tp- H Tift 






30 


1 




o 




60 


2 




o 




90 


3 




A 




90 


T 




O 




110 


3.6 




X 




110 


T 


^oy-^) 


O 




120 


4 




X 


<t> 30 


120 


t 




O 




150 


5 




X 




150 


t 




O 




180 


6 




X 




180 


T 


W»9(3)/-» 


O 




180 


T 




o 




250 


8.3 




A 




250 


T 




O 




60 


l.i 




o 


0 50 


150 


2.7 




o 


180 


3.3 


#L 


X 




180 


T 


(3^-^) 


o 



[oo7o] mmrmmi 

W. 1 l=fcMt-5fflJ*W!S¥IS5 $ a»»JWbLfc«iJl?fc 

«o Pii2iic*-rcr<t <, *«"j<oajtnfi¥S5t*. a» 

iftltfc^-v>/^— 5 1 i:, te^-W*— 5 1 \z*fom% 

tiiwmo>t&i&t*6 &mmt5it&®i&tt;mim3kfs>6 o t £ 
G?Zo * Lx^mmmtmrnm^me oit, ±mmm 

fti«¥« e o * 7 S y 9 i/- H 8 rot* 

ftn&mntim&tit izfc c x y < - K/ \* ? wwr •& * 3 
[o o 7 i ] nflcwici*. *r«»in©*ftv/< 

-5 1 5 1 1 tmma 5 1 ailz-ttL-fjKSftffi 

><? 6 1 frejStH/W :?6 2 1 , 6 2 2^ilL 

fc„ ;7SAP 5 1 1 l=»tHLfc«MI/<-r:/6 2 1 9R 



AiBf^L^IS^, X:Ufc>3££ 

y. ?6 2 1 aft* 

■t&ftmit. ffiCIR&'UZfe 2 1 , 6 2 2&M&LX 
l^-i&iS&i: Lfc„ 
[0 0 7 2] £fc, JlESMMW/^U?6 3f*fMK{*«| 

mmrne siztetfiztixtsv, c^^aa^+i^/^u^ 

tm#*l=£ U/<JU 7||j**||BLlMK1*6a*ft*a 
»t*J:5iJ**iliti,*«. * l~-tlBf»«<**H*m&a 

?*Hi|** ^Sttti -T « £ 3 MA £ tiX I „ 

[o o 7 3] jiib->- Y-m.mmss.mmmm. 6 6it. mm 

lzm?Zlt<, (SJ&3IM 1 (DitiMTJ5lzm®.£*itz5'? 
<D^iifiH2>-y-6 6 5IZ^^+l.Tfcy , 
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[0074] f lt, *«i=fci*-ci*. ±BE<ommz^ 
ot, iBSHB*«*a«nw«ntr* = t*<-c**. an 

*>, -tr^ 5 -v •?••>— h 8(D|5)c^MfeBtl-l*, fe-Sft^O* 
*D#iaM*-e=&^-v>/<E-5 1 icSft&t*: 6 £flI8S $ 1*T 33 
<o fit, jftftSl 1 frkfiJcffi^ft-S-fe^S 

[0 0 7 5] CCDJ^^Sjll^fiS^SlcLr, ±SBv- 

9ii6 5tit ±iBaj**»*'fri=«£or, =&^-v> 

[0 0 7 6] CO> J; -51::. *#J<ftj£ff2«gfc <fctf:£>*£ 

[0077] mmmmm a 

3(DWtiiZ.? 'J i— 2 2, 2 3£>$-MId ^^b^tt, 

b^ifc-tr^ s <> ? h 8<Df*mx.mmzmj£Ltzo z 
y®iia«ffi*iiS6Lfco 

[0 0 7 8] ;IiJ^$gm^Hl 1 4lz^-To ^Htttitttlztf 
ffix? 'J a.— COM-tid £. JSEttlc-tr? 5 v— h 8(D 
rta^lW©ffl**i:o/-:*a>-e**. nHJ:yM&tt« 
ri:<, Att&MBOfllkl*. *Mi d MS i: fc: 

ofc„ ClOCt^b, X? U a.— *Mld IMS 

y-V>-Tt>C<!:^^-5> <> ^tld A<7 OmmJilTO 

toBXMm<m®.mm n cm*) fcfcyi 

[0 0 7 9] CCDJ^lC. ^tfljUl*. 7.^Ua-n§d 

-r-^-sisyx^ y D.-9\-mo>'b£iwmmmmm 

[0 0 8 0] fc#3. ±|E*jH6»»«l=J3^Ttt. 



—$t LTm^z>zttfx°£z>mmm<Di±nm : ¥; &>z> 

<v^7>>- h^^0jicj:y^pi«gt?&i)o mfrtotett 
KtLXlt. pzt (S?;ua>K5 i a»>K«)) , ^3 > 

[[II®0>ffli*fciiiBJ» 

[H2] XIKKBftl 1 l=J3lt«. )SffJ12a)mtBT®(D±a5 
r &4KHt ® £ ^"T US ffi 121 . 

[H4i icteits. ft*a»sa>«fiE£*-f 

i%Bjm 0 

[16] *JSfl2lMJI]2|CfcMt-i>. fig^M«)fft±l*lRllC¥ 

[07] HJSff0S8<5ij2lcfclt^. j£ff£titf>ti»TStf>±S|! 
CDfit/££^-flftB.Bl2]„ 

[us] mMMmm3\ztstf&, f$.Mm<nmmm(D±&i 

[El 9] 3ElSKttffl3l=£lt&. figJ^^0fftU^[Rjl-it 

tr-r^«twr®a)«fie^^-rsJiB^i2i 0 

[Ho] *Jfifl28g0iJ4lcfcMt$, (a) tiLMMOtfiM 

[112] Htt»tt«l5[=£lt«. fiK^MCOffdJ^lfill- 
*fr f i)$6t«T®<0«)S^*-rijiBJI2l„ 

[in 3] nsfiflsiBflimcfcits, atHifsoiiit 
[1211 4] mmmi&Maizistfz,, ^^ya-^iirt 

»*»«i:<DB!«*a%-rittflBH. 
[»#©UiBj] 

1. . . -b^s -v^7 v- 

11... 

12 1. 12 2. . . 

2, 3. . . fftua, 

22, 32. . . m m*? y a.—, 

4. . . KffiS, 

5. . . aftHB^tt. 

5 1... 6. . . 

6 0. . . Sftj«tt:fflriS¥fS. 
6 5... t — it, 

7. . . ttMsa. 
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[Hi ] 
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[011] 



[11 2] 




0.00 1 1 ' 5 1 i 

0 20 40 60 80 100 

X^'Ji-rtffi d ( cm ) 
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